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This Interim Corrective Measures - Groundwater Recovery and Treatment Sys  n Work Plan (Work
Plan) describes “Additional Work” to be completed pursuant to Paragraph N, Section VIII of the
Administrative Order on Consent (AOC) for Corrective Measures Implementation (CMI), United
States Environmental Protection Agency (USEPA) 1.D. #IND 044 587 848, for the Franklin Power
Products Site (the Site) in Franklin, Indiana. This Work Plan supersedes the “Work to Be
Performed” requirement for paragraphs E, F, G, H, and I of the Order, accepted by USEPA on
February 7, 2000. |

The following details the “Additional Work™ to be implemented at the Site:

“Groundwater Recovery and Treatment System - Operations and Maintenance
The existing Groundwater Recovery and Treatment System (GRTS) consists of four groundwater
recovery wells and an countercurrent “shallow tray” air stripper. Subsequent to treatment, recovered
groundwater is discharged to the sanitary sewer.
To ensure that the GRTS is functioning properly, operation and maintenance (O&M) inspections of
the system will be performed. The O&M inspections will include bi-weekly maintenance, monthly
maintenance, and quarterly sampling and analysis.
Bi-weekly maintenance will include the following:

. Record groundwater flow meter readings for the four existing recovery wells;

. The inspection of manholes for water leaks along the influent and effluent lines, and at the
air stripper;

. Record the back pressure reading on the air stripper. Back pressure readings will be taken
while the air stripper and recovery well submersible pumps are operating;

. Obtain groundwater elevation measurements in the four existing groundwater recovery wells;
. Observe and record the effluent clarity in the sanitary sewer manhole outfall;

. Record the ambient air temperature within the treatment system building; and

. Provide repairs to the GRTS as necessary.

In addition to the bi-weekly inspections, monthly maintenance will include:

. Check for scale build-up on the air stripper trays and effluent discharge line. Clean or
replace as necessary; and

. Replacement of sediment filter cartridges on influent water lines.

Quarterly sampling and analysis will include:

. Collect groundwater samples from the four existing recovery well influent lines;
. Obtain one effluent sample from the air stripper discharge line; and
SECOR International Incorporated 2 3/07/00
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. Laboratory analyses of the influent and effluent groundwater samples for volatile organic
compounds (VOCs) according USEPA Method 8260B.

Groundwater Elevation Monitoring

To evaluate site groundwater flow patterns and the effectiveness of the recovery system to
hydraulically control the off-site flow of groundwater, groundwater elevations will measured from
the 16 existing site monitoring wells on a semi-annual basis. These wells include: IT-2,IT-3, MW-
3, MW-9, MW-12, MW-20, MW-21, MW-22, MW-23, MW-24, MW-25, MW-26, MW-27, MW-
28, MW-29, and MW-30. The locations of these wells are shown on Figure 1.

Groundwater elevations will be collected using an electronic oil/water interface probe. Prior to
collecting groundwater elevations from each monitoring well the electronic oil/water interface probe
will be cleaned using a non-phosphate detergent and rinsed with distilled water. In addition to the
groundwater elevation (depth to water), the total depth of the well will measured.

Groundwater Sampling and Analyses

To assess on- and off-site groundwater quality, groundwater samples will be collected from select
monitoring wells on a semi-annual basis. Wells to be sampled will include: 1T-2, IT-3, MW-12,
MW-20, MW-22, MW-28, MW-29, and MW-30.

To reduce the potential of cross contamination, groundwater samples will be collected from each
well using dedicated, bottom loading, disposable bailers attached to an adequate length of
polypropylene. Prior to sample collection, the stagnant water column in each monitoring well will
purged. A minimum of three well volumes of water will be purged prior to sampling. In the event
that the well is purged to dryness, the well will be allowed to recharge until an adequate quantity of
water is present for sampling. During the purging of each well, an aliquot of water will be retained
and field analyzed for temperature, pH, and specific conductivity. These field data, including depth
to water, depth of well, and purge water volumes, will be recorded on a groundwater sampling log.
Purged water will be retained and transferred to the on-site GRTS for treatment prior to discharge.

Subsequent to purging, a groundwater sample will be collected for laboratory analysis. Collected
groundwater samples will be sent to a certified laboratory using proper chain of custody procedures,
and analyzed for VOCs according to USEPA Method 8260B. Groundwater sampling procedures
are presented in Appendix A. Chain of Custody procedures are presented in Appendix B.

Reporting

Subsequent to each semi-annual groundwater elevation monitoring and sampling and analyses event,
a letter report will be prepared. The semi-annual reports will include a summary of groundwater
flow conditions, groundwater quality data, and a discussion of the over-all effectiveness of the
GRTS. The report will also contain monthly GRTS - O&M Reports, groundwater sampling logs,
and laboratory data sheets.

SECOR International Incorporated 3 3/07/00
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APPENDIX A

GROUNDWATER SAMPLING PROCEDURES

The following procedures will be used to obtain representative groundwater samples from
monitoring wells and the groundwater recovery wells and treatment system.

Monitoring Wells
Procedures for well purging and sampling are outlined as follows:

Initial Procedures

1.

1711 M.

.

On the Well Sampling Field Log (attached), identify the Site Information and number of the
monitoring well to be sampled. At this time, the sampler should put on a pair of clean latex
rubber or vinyl gloves. Cut a slit in the center of a polyethylene sheet and position it over
the well creating a clean surface on which the sampling equipment can be positioned. Ifsite
or weather conditions prevent the use of the polyethylene sheet (i.e., obstructions, heavy
wind, ice, snow, etc.), the sampler should keep the sampling equipment of the ground in a
clean area.

Using an electronic water level probe, measure the depth to the groundwater table and total
depth of the well. The well probe should be rinsed with distilled water prior to use. Both
measurements should be taken from a permanent, common, surveyed datum. Measurements
should be to the nearest hundredth of a foot. These measurements must be taken prior to
purging as they are used to calculate the volume of groundwater present in the well. Record
this information on the Well Sampling Log. Compute the volume of water in the well using
the formulas provided on the Well Sampling Log, and record this information in the spaces
provided.

Attach an appropriate length of new polypropylene rope or single stand monofilament line
long enough to reach the bottom of the well, to a dedicated bottom loading bailer. Carefully,
lower the bailer into the well, to a depth appropriate to fill the bailer approximately half full.
Slowly, pull the bailer out of the well making sure to keep the rope on the plastic, or off the
ground if plastic sheeting is not being used. Empty the recovered groundwater from the
bailer into a clean, clear glass container to observe its appearance. Record the physical
appearance of the groundwater (color, odor, turbidity). In addition, check for the presence
on light non-aqueous phased liquid (LNAPL). Repeat the procedure, lowering the bailer to
the bottom of the well and check for the presence of dense non-aqueous phase liquid
(DNAPL). Record this information on the Groundwater Field Sampling Log.

asmrvrm e (Tl armnnan 43~ h..,-.,.,\dure
Initiate the purging process by lowering the bailer to the bottom of the well. All recovered

groundwater should be poured from the bailer into a container of known volume in order to
measure the volume withdrawn from the well.
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Continue purging the well until a minimum of three (3) well volumes (as previously
calculated) of groundwater have been removed, or until the well is bailed dry. Ifthe well is
bailed dry, allow sufficient time for the well to recover before sample collection. Record the
volume of groundwater purged from the well on the Groundwater Sampling Field Log.

fal 1. b

il,,,,A

Once the monitoring well has been purged and allowed to recover sufficiently, samples can
be collected. Remove the sample bottles from their transport containers, and in preparation
to receive samples. Pre-cleaned sample bottles should be obtained from a certified analytical
laboratory or distributor. Sample bottles should be kept cool with caps on until ready to
receive the groundwater samples.

To minimize agitation of the water column, initiate sampling by slowly lowering the bailer
into the well. Submerge the bailer far enough into the water column to completely fill it.
Upon retrieving the sample, immediately begin filling the sampling bottles. Add appropriate
preservatives as necessary. If sampling for VOCs, always fill these containers first;
completely fill the VOC container and check to ensure that no air bubbles are present in the
sample. Appropriately label each sample, and return each sample bottle to its proper
transport container (See Labeling, Packaging, and Documentation).

Subsequent to filling, preserving, and placing the samples in their appropriate transport
containers, retrieve an additional sample of the groundwater. Place the additional sample
into a clean glass container and measure the pH, specific conductivity, and temperature using
appropriate field instruments. All field instruments should be calibrated according to the
manufacturer’s specifications or as outlined in their respective equipment operation manuals,
prior to use. In addition, observe the physical appearance of the groundwater sampled (i.e.,
color, turbidity, odor, etc.) Record these data on the Groundwater Sampling Field Log.

Replace the well cap, and lock the well protection assembly before leaving the well location.
Place the rope, gloves, plastic sheeting, and any other disposable materials used during the
well sampling in a plastic bag for disposal.

Treatment Syste~ “~—1ple Taps

The following procedures will be used to obtain representative samples from the sample collection
taps located on the groundwater recovery and treatment system:

1. Remove the samples bottles from their transport containers, and in preparation to receive
samples. Pre-cleaned sample bottles should be obtained from a certified analytical laboratory
or distributor. Sample bottles should be kept cool with caps on until ready to receive the
groundwater samples.

2. Fully open the sample taps and allow water to run for not less than 10 seconds.

3, Prior to sampling, reduce flow to minimize turbulence, entrained air, and agitation.
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4. Subsequent to obtaining the sample, add appropriate preservatives as necessary. If sampling
for VOCs, always fill these container first; completely fill the VOC container and check to
ensure that no air bubbles are present in the sample. Appropriately label each sample, and
return each sample bottle to its proper transport container (See Labeling, Packaging, and
Documentation).

5. Subsequent to filling, preserving, and placing the samples in their appropriate transport
containers, retrieve an additional sample of the groundwater in a clean glass container and
measure the pH, specific conductivity, and temperature using appropriate field instruments.
All field instruments should be calibrated according to the manufacturer’s specifications or
as outlined in their respective equipment operation manuals, prior to use. In addition,
observe the physical appearance of the groundwater sampled (i.e., color, turbidity, odor, etc.)
Record these data on the Groundwater Sampling Field Log.

1 1 ™ 1 . 1 ™ . '
I |

Sample bottle should be properly labeled with the following information: job number, sample
location, sample identification (monitoring well number, sample port number, etc.), date, time,
sampler’s name or initials, preservative(s) used, and type of analysis required. Immediately after
labeling, the samples should be placed in an insulated container or cooler. The temperature of the
container or cooler should be maintained at 4 degrees Celsius (°C). The samples must never be
allowed to freeze.

Subsequent to collecting each sample or set of samples, Chain-of-Custody documentation should
be initiated (See Appendix B). The Chain-of-Custody documentation will accompany the samples
from the point of collection to delivery to a certified analytical laboratory. Care must be taken to
insure that data placed on the field logs and sample labels is identical to the information transcribed
on the Chain-of-Custody documentation form.

SECOR International Incorporated 6 3/07/00
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APPENDIX B

CHAIN-OF-CUSTODY PROCEDURES

Because any sample is physical evidence of a current situation in the environment, possession must
be traceable from the time the samples are collected until are submitted to the laboratory for

analyses. To maintain and document sample possession, the following chain-of-custody procedures
should be followed:

Field of Custody Procedures

l.

Collect only that number of samples which provides a good representation of the media
sampled. To the extent possible, the quantity and types of samples and sample locations
should be determined prior to the actual field work. As few people as possible should hand
the samples.

Appropriate field data sheets must be completed at the time of sample collection. In
addition, a bound field notebook should be maintained by the project field leader and provide
a daily record of significant events. All entries should be signed and dated. All members of
the project field team should use this notebook. The notebook should be maintained as a
permanent record of the events completed to date.

The field sampler is responsible for the care and custody of the samples until they are
transferred or dispatched in a proper fashion.

The Project Coordinator determines whether proper custody procedures were followed
during the field program and decides if additional samples are required.

Transfer of Custody and Shipment

l.

Samples should be accompanied by a Chain-of-Custody Record (attached). When
transferring the possession of samples, the individuals relinquishing and receiving should
sign, date and note the time on the record. This record documents sample custody transfer
from the sampler, often through another individual, to the laboratory analyst.

Samples will be packaged properly for shipment and dispatched to the appropriate laboratory
for analysis. A separate custody record should accompany each shipment (for example, one
for each field laboratory, one for samples delivered to the laboratory). Shipping containers
will be padlocked or sealed for shipment to the laboratory. the methods of shipment, courier
names and other pertinent information should be entered on the bottom of the form.

All shipments will be accompanied by the Chain-of-Custody Record identifying its contents.
The original record will accompany the shipment, and a copy will be retained by the Project
Coordinator.

If sent by mail, the package will be registered with return receipt requested. Freight bills,
Post Office receipts, and Bills of Lading will be retained as part of the permanent
documentation.

SECOR International Incorporated 7 3/07/00
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ATKFEARNEY S et adam

‘ 222 West Adcains Street
Chicago, lllinois 60606
3120480111
312223 6200 Fax

RZ2.R05033.01.ID.035

June 26, 1997

Mr. William Buller

U.S. Environmental Protection Agency
77 West Jackson DRE-8]

Chicago, IL 60606

Reference: = EPA Contract No. 68-W4-0006; EPA Work Assignment No. R05033; , .anklin
Power Products - Former Amphenol Corporation, Franklin Indiana; U.S. EPA ID
No. IND(044587848; Review of the Report of an Evaluation of the On-Site
Recovery System; Task 03 Deliverable

Dear Mr. Buller:

This letter report presents A.T. Kearney’s review of the Report of an Evaluation of the On-Site
Recovery System (ORS) for the Former Amphenol Facility. A diskette is included with an
electronic copy of this letter formatted in WordPerfect 6.1 for Windows.

Per your request, A.T. Kearney’s review of the ORS focussed on determining whether the
recommendations presented in the document appear adequate to effectively achieve the ultimate
goal of the ORS. Based upon our review, it appears to A.T. Kearney that the suggested
modifications to the ORS  :m to have a good chance of successfully controlling the
downgradient movement of volatile organics in the groundwater and reducing the level of the
contaminated groundwater to below the invert of the storm sewer.

The most notable modification is the replacement of the currently installed pneumatic pumps
with smaller electric pumps with equal or greater pumping capacities. The current pumps
possess significant limitations since the overall length of the pump and the location of the pump
intake severely limits the amount of drawdown that can be accomplished. ..ie proposed
replacement of the pneumatic pumps with electric submersible pumps that are much shorter, will
allow the pump intakes to be placed much lower in the well. This will effectively allow the
pumping rates (and resultant drawdowns) to be increased, by an as yet to be determined amount,
thus providing more control over the movement of the plume and the groundwater surface
elevation as it relates to the storm sewer invert.

AN IDS COMPAINY



Mr. William Buller
June 26, 1997
Page 2 of 2

This modification along with the installation of an additional recovery well may result in the
ORS achieving the specified goals. However, the effectiveness of the new pumps will have to be
evaluated shortly after installation to determine whether operation of the ORS is actually
containing migration of contaminated groundwater in the area. If further evalaution of the
system concludes that the pumps do not exhibit the necessary control over the groundwater
contaminant plume and/or elevation, the next recommendation may be to install up to two
additional recovery wells to the east and west of RW-1 and RW-2 respectively. These additional
wells would be preferred over the installation of deeper wells since the well screens on the
existing recovery wells already extend to the base of the Unit B aquifer. .. additional wells
would increase the drawdown of the groundwater table over a wider area to

ensure that the water table was below the invert of the storm sewer along its entire length.

In summary, based upon our review of the information submitted, it appears that Franklin Power
Products should implement the proposed modification at the Former Amphenol Facility in
Franklin, Indiana. At this time, we do not feel that the other available options (i.e., deeper wells)
are warranted, until and/or unless is it determined that the modifications are ineffective in
controlling the downgradient movement of the groundwater plume and/or lowering the
potentiometric surface to below the storm sewer invert.

Please feel free to contact me, or Mr. John Koehnen at (312)223-6253 if you have any questions.

Sincerely,

Regional Manager

cc: F. Norling, EPA Region 5
W. Jordan
J. Koehnen
A. Williams

c:\ehs\33\id035



EARTH TECH

5010 Stone Mill Road

Bloomington, IN 47408-9320

Phone: 812/336-0972 Fax: 812/336-3991 M E M O R A N D U M

Date: June 10, 1997

To: William Buller cc: Sam Waldo John Bonsett
US EPA, Region 5, HRE-8J Michael Jarvis Rick Littleton
77 West Jackson Boulevard Thomas Linson

Chicago, lllinois 60604-3590

-5
From: J efy{e's H’g(eith, Project Manager
Edrth Tech
5010 Stone Mill Road
Bloomington, IN 47408

Subject: Report of Onsite Recovery System Evaluation Activities at the Former
Amphenol Facility; May, 1997

May Activities

Work continued on the ORS evaluation report, and there was a round of water level
measurements conducted on May 20. These were incorporated into the report. A draft ORS
evaluation report was completed for internal review.

Tha Al T i A Tsmmccadbman A

None.
May Activities

The draft ORS evaluation report will be completed and submitted to U.S. EPA Region 5 by
June 11.

EARTH@TEGH
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EARTH TECH

5010 Stone Mill Road

RBloomington, IN 47408-9320

Phone: 812/336-0972 Fax: 812/336-3991 M E M O R A N

Date:  May 8, 1997

To: William Buller e Sam Waldo John Bonsett =
US EPA, Region 5, HRE-8) Michacl Jarvis ~ Rick Littleton!
77 West Jackson Boulevard Thomas Linson -

Chicago, lllmms 6()604-3590
foxtio

1c8 H Kcnh (l)r\)JCLl Munager
arth Tech
5010 Stone Mill Road
Bloomington, IN 47408

From:

Subject: Report of Onsite Recovery System Evaluation Activities at the Former
Amphenol Facility; April, 1997

A Tt dvilies

Four piczometers and one ground water monitoring well were installed in accordance with the
Onsite Recovery System Workplan on April 16 and 17. Water levels were measured at all
wells and piczometers on April 23, At this (ime, systems and operational data and
characteristics are being evaluated for inclusion in the Evaluation Report.

Probl ™ untered

None.

May Activi-~3

A second round of ground water measurements will be conducted during the latter half of May.
This information will be added to the previous tapedown data, and opérational and

performance information in a draft Evaluation Report which will be completed for internal
review by the end of the month.

EARTH@TECH
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EARTH TECH

5010 Stone Mill Road
Bloomington, IN 47408-9320
Phone: 812/336-0972 Fax: 812/336-3991 M EM O R A N D U M
\
$
j  Date: April 10, 1997
To: William Buller cc: Sam Waldo John Bonsett
US EPA, Region 5, HRE-8J Michael Jarvis  Rick Little &£
77 West Jackson Boulevard Thomas Linson @
Chicago, Ilhnoxs 606 3590 O
From: es H. Ke1th Pro;ect Manager (/’62 ’°¢>O o 6 @
Tech -8 éfob% o W 9>
5010 Stone Mill Road / NI o
Bloomington, IN 47408 e s P
% S’V/%o@

Subject: Report of Onsite Recovery System Evaluation Activities at the Former
Amphenol Facility; March, 1997

March Activities

Earth Tech was awarded the contract to conduct the Onsite Recovery System Evaluation at the

Former Amphenol Site. A petition was prepared and submitted to the Franklin Board of
_ Public Works requesting permission to install the off-site monitoring well along Glendale
) Drive. The next Board meeting is scheduled for April 15, 1997 at which time they will act on
)i therequest.

O A 21 A a2 itieS

Drilling for the piezometers and monitoring well is planned for the week of April 14. After the
well and piezometers have been installed and developed, they will be surveyed in and top of
casing elevations measured. A round of tapedowns for all on-sitc and off-site wells and
piezometers, including the recovery wells, will be conducted. All of the EMCON and Handex
records of operation and maintenance to date have been provided by Amphenol, and these will
be will be reviewed by the Earth Tech Engineer responsible for preparing the evaluation report.

L WO IS DI . U <~red
ALAS

None.

)
‘ EARTH@T!CH

BL-kk-d:FC0497.DOC




.phenol Corporation

World Headquarters

358 Hall Avenue

P.O. Box 5030
Wallingford, CT 06492
Telephone (203) 265-8900

June 25, 1997
D3 =
Mr. William Buller

Enforcement and Compliance Assurance Branch
Waste, Pesticides and Toxics Division, MI/WI Section
US EPA, Region 5 DRE-8]

77 West Jackson Boulevard

Chicago, IL 60604-3590

Re:  On Site Recovery System Evaluation Work Plan - Progress Report
Franklin Power Products/ Amphenol Corporation
IND 044 587 848

. Dear Mr. Buller:

In a transmittal dated June 10, 1997, the On Site Recovery System Evaluation Report was
submitted to EPA in conformance with your letter of February 25, 1997. If you have any
questions or require clarification of any of the information included therein, please contact me.

Also enclosed is a copy of the June 23, 1997 summary of O&M and gauging activities completed
by Handex Environmental, Inc. A brief description of planned activities for July is included in their
report.

The remaining open issue from your February 25, 1997 letter concerns the placing of deed
restrictions on the Franklin facility. As I noted in our telephone conversation of June 23, 1997, 1
have reminded Franklin Power Products of EPA’s position regarding this matter and, at your
recommendation, suggested that their attorney contact Larry Johnson of EPA’s Regional
Counsel’s office directly to discuss the specifics of the proposed restriction. You indicated in our
telephone conversation that, absent a deed restriction, EPA would be obliged to place residential
cleanup standards on the facility.



Mr. William Buller
June 25, 1997
Page 2

Should you have any questions regarding the above, please call me.

Director, Environmental Affairs

cc: J. Michael Jarvis, Franklin Power Products
Michael Sickles, IDEM
Plinio Perez, Esq.

97-39.doc



'henol Corporation

World Headquarters

358 Hall Avenue

P.O. Box 5030
Wailingford, CT 06492
Telephone (203) 265-8900

April 18, 1997

Mr. William Buller -
Enforcement and Compliance Assurance Branch D -
Waste, Pesticides and Toxics Division, MI/WI Section

US EPA, Region 5 DRE-8J

77 West Jackson Boulevard

Chicago, IL 60604-3590

Re:  On Site Recovery System Evaluation Work Plan - Progress Report
Franklin Power Products/ Amphenol Corporation
IND 044 587 848

Dear Mr. Buller:

. By memorandum dated April 10, 1997, Jim Keith of Earth Tech has provided you with a current
status of actions taken pursuant to the On Site Recovery System Evaluation Work Plan. As you
may have gathered from that report, _urth Tech was awarded the contract to conduct that
assessment. An additional copy of the Earth Tech memorandum is attached.

Also enclosed is a copy of the April 9, 1997 summary of O&M and gauging activities completed
by Handex Environmental, Inc. A brief description of planned activities for April is included in
their report. Handex has reported recurring operational problems with the recovery well pump
controllers. Because of these problems, one of the issues to be addressed in the Earth Tech
evaluation will be pump and controller reliability.

Should you have any questions regarding the above, please call me.

Samuel S. Waldo
Director, Environmental Affairs

cc: J. Michael Jarvis, Franklin Power Products
Michael Sickles, IDEM

‘ Plinio Perez, Esq.
97.23.doc



bhenol Corporation

World Headquarters

358 Hall Avenue

P.O. Box 5030
Wallingford, CT 06492
Telephone (203) 265-8900

March 17, 1997

Mr. William Buller

Enforcement and Compliance Assurance Branch

Waste, Pesticides and Toxics Division, MI/WI Section

US EPA, Region 5 DRE-8J

77 West Jackson Boulevard D 3 (
Chicago, IL 60604-3590

Re:  On Site Recovery System Evaluation Work Plan
Franklin Power Products/ Amphenol Corporation
IND 044 587 848

Dear Mr, Buller:

ﬂ We are in receipt of Paul Little’s letter of February 25, 1997 regarding Respondents
implementation of the On Site Recovery System Work Plan. We are puzzled that EPA regarded
Respondents’ concerns about certain aspects of EPA’s conditional approval as a “rejection” of
those conditions. We believe that there were valid questions regarding the scope of work
proposed and that the resolution of those questions could have affected the level of activity at the
site. There was no intent on the Respondents’ part to be recalcitrant in any way. Nevertheless, we
are proceeding to implement the Work Plan as conditionally approved by EPA. A report of those
activities will be submitted to EPA by June 11, 1997 (100 days from the March 3, 1997 receipt of
Mr. Little’s letter). In addition, the fourth piezometer and the Glendale Drive monitoring well will
be located as requested by EPA.

As indicated in Respondents letter of January 28, 1997, monthly progress reports will be
submitted during the course of implementing and preparing the Work Plan, although Respondents
do not waive their right to dispute the authority to require it under the terms of the RFI/CMS
Administrative Order on Consent. Please consider this letter as the initial submittal. I have
included the monthly progress reports received from our O&M contractor for January and
February per your request. In addition and as requested in Section XI of the AOC, please be
advised that a request for proposals to implement the Work Plan has been sent out with bids
expected by March 21, 1997. Selection of a contractor will be made as soon as those bids are
reviewed. Notification of the selected contractor will be provided in next month’s progress report.



Mr. William Buller
March 17, 1997
Page 2

Mr. Little’s letter also reiterates EPA’s recommendation to initiate deed restrictions for the
Franklin facility in advance of the selection of recommended remedial alternatives. We do not
intend to discuss the matter of timeliness of such an action in this letter although those issues may
require further consideration. More important is the issue of responsibility for placing such a
restriction on the deed. As indicated in my earlier letter, Amphenol does not own the property in
question and, therefore, is =~* legally able to place a restriction on the deed. Even though
Amphenol is approaching this project in the spirit of cooperation and compliance, and clearly
understands its responsibilities vis-a-vis the corrective action process, it should not be expected to
carry out what is legally impossible. Amphenol has advised co-Respondent Franklin Power
Products of EPA’s request independently of its receipt of a copy of Mr. Little’s letter and
anticipates that Franklin Power will respond to EPA regarding this matter in a manner satisfactory
to all parties concerned.

Should you have any questions regarding the above, please contact me. Furthermore, if you wish
to discuss Amphenol’s position on the issue of deed restriction in more detail, you can contact
¢ phenol’s counsel, Plinio Perez, at (203)265-8645.

This response is rendered with the objective of achieving a constructive compromise and in no
way shall it be interpreted as a waiver of Respondents’ rights.

damuel >. waldo
Director, Environmental Affairs

cc: J. Michael Jarvis, Franklin Power Products
Michael Sickles, IDEM
Plinio Perez, ~ q.

97-10.doc
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Hhenol Corporation

World Headquarters

358 Hall Avenue S /
P.O. Box 5030 [E
Wallingford, CT 06492

Telephone (203) 265-8900

L\

January 28, 1997

Mr. William Buller

Enforcement and Compliance Assurance Branch
Waste, Pesticides and Toxics Division, MI/WI Section
US EPA, Region5 DRE-8]

77 West Jackson Boulevard

Chicago, IL 60604-3590

Re:  On Site Recovery System Evaluation Work Plan
Franklin Power Products/ Amphenol Corporation
IND 044 587 848

Dear Mr. Buller:

‘ I am in receipt of EPA’s approval of the subject work plan by letter dated January 15, 1997
(received on January 21, 1997). Your letter raises several issues beyond the approval of the work
plan which prompt some discussion.

You have conditioned approval, in part, on the inclusion of an additional piezometer near the
southeast corner of the property. Certainly an additional monitoring point could provide more
comprehensive information; we remain firmly convinced, however, that the area where this
piezometer would be located is adequately covered by existing and proposed monitoring points
and that an accurate representation of hydraulic gradients can be developed with the data
collected from those points. In view of the above, we ask that you reconsider your request for this
additional point.

You also suggested that the monitoring well proposed for installation on Glendale Drive should
be located closer to the southern boundary of the facility to aid in the interpretation of hydraulic
gradients. Our intent in locating the well as indicated on Sheet 1 of the work plan was to provide
a down gradient monitoring point for long term monitoring of VOCs. The point selected was
approximately at the edge of VOC detections. If EPA would prefer to have this well act as a
down gradient hydraulic monitoring point, we would agree that it could be placed closer to the
facility. If, however, EPA desires a down gradient VOC monitoring point, we would recommend
that it be located as described on Sheet 1.
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As a second condition of approval, EPA has required submittal of the Evaluation Report within
80 days of approval. Our work plan proposed a schedule of approximately 120 days, proposed
after careful consideration of the actions necessary to solicit bids and select a contractor to carry
out the work. We do not believe that this can be effectively carried out in 80 days. By expediting
certain activities we feel that 100 days is a reasonable compromise. Notwithstanding this, we
firmly believe that there is no basis for requiring such a plan in the Administrative Order on
Consent (AOC). To that end, we specifically noted in the November 27, 1996 transmittal letter
that submission of this plan was completely voluntary. In the spirit of that voluntary action, we
would expect EPA to be equally accommodating.

We can find no basis for a requirement to provide monthly progress reports for this work plan in
the AOC. Furthermore, a submittal date of five days after the beginning of the next month is
particularly onerous. Permit programs which may require the collection and analysis of samples
typically provide several weeks after the end of a reporting period for submittal of a report. The
NPDES program, for instance, requires the submittal of a Discharge Monitoring Report 28 days
after the end of a reporting period. Because a monthly summary of activities is currently being
prepared by the contract operators, however, a copy can be provided to EPA. That report is
generally available during the second half of the month.

The report prepared by our contractor includes much of the information requested by EPA. We
do not, however, monitor maximum, minimum and average pumping rates. Each recovery well is
equipped with a totalizing flow recorder; total flow is recorded during each biweekly inspection,
with monthly totals provided to the City of Franklin for sewer use billing. A cumulative summary
of ground water withdrawn from each recovery well is provided in the monthly report. Also
included in the report are the inspection sheets completed during each visit (as well as all
responses to system alarms) which include the O&M information you requested. Please advise us
if this type of report would satisfy your request.

On another matter, EPA has directed the Respondents to provide a deed restriction limiting use
of soil and ground water at the facility, citing the inclusion of a deed restriction in the CMS
Report. A deed restriction was listed as a possible institutional control, along with use of local
regulations restricting use of the site, in a list of a number of potential controls. To single out one
particular institutional control, in advance of EPA’s designation of a selected remedial measure,
is premature. Furthermore, we again find that EPA has no basis to require such an action under
the AOC. Irrespective of the above, and as I have noted on several occasions, Respondent
Amphenol Corporation has no ownership interest in the property and, therefore, cannot take any
action with respect to the deed for that property. Respondent Franklin Power Products would
have sole discretion in any actions involving the deed for the property.

Finally, with respect to limiting the future use of soil and ground water, we have conducted
additional inquiries into current local and State restrictions on the placement of water wells in
areas of potential contamination as well as environmental disclosure requirements. The City of
Franklin, Johnson County Health Department, Indiana DEM and Indiana DNR - Division of
Water were contacted. None of those agencies were aware of any law or regulation which
specifically forbade the installation of wells and/or the withdrawal of contaminated ground water.
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Nonetheless, under 310 IAC 16-3-2 (1) and (2)(B), water wells must be located to use every
natural protection to promote the maintenance of the well and its surroundings and must be
located as far as practicable from any known contamination source. In addition to the above, the
Indiana Responsible Property Transfer Law (RPTL - IC 13-7-22.5) requires that any seller of
property meeting certain criteria must provide a prospective purchaser with an environmental
disclosure document at least 30 days before a transfer takes place. This disclosure would require
the notification to a purchaser of the existence of a remedial action at the facility; thus any actions
taken by a prospective owner would be with the full knowledge of site conditions.

The requirement for disclosure, coupled with current zoning and Franklin Power Product’s plans
to retain the property for the foreseeable future mitigate the need for additional proscriptions on
future land use as EPA envisions in requiring deed restrictions.

A number of issues were raised in your letter and addressed herein. While the system evaluation is
not affected by any additional discussions on deed restrictions, there remain significant issues
outstanding on the scope of the evaluation work plan. Because resolution of those issues will
affect the timing and extent of the effort, we do not intend to initiate field activities until
resolution is reached.

Please contact me should you have any questions regarding any of the above. However, since

Amphenol does not own the property, we request that any EPA communications regarding deed
restrictions or similar takings of property rights be sent directly to Franklin Power Products.

VAnira cinnaralesr

Samuel S. Waldo
Director, Environmental Affairs

cc: J. Michael Jarvis. Franklin Power Products
Michael Sickles, .. EM

OSRSWP
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bce:  J. Keith, Earth |
J. Simonds. Handex
J. Montei



Hmbhenol Corporation

World Headquarters
358 Hall Avenue
P.O. Box 5030 R,
Wallingford, CT 06492 4 j
Telephone (203) 265-8900 ],J ,

November 27, 1996

Mr. William Buller

Enforcement and Compliance Assurance Branch
Waste, Pesticides and Toxics Division, MI/WI Section
US EPA, Region 5 DRE-8J

77 West Jackson Boulevard

Chicago, IL 60604-3590

Re:  On Site Recovery System Evaluation Work Plan
Franklin Power Products/ Amphenol Corporation
L.. 044 587 848

Dear Mr. Buller:

Enclosed please find a copy of an On Site Recovery System Evaluation Work Plan as requested in
your letter of September 12, 1996.This work plan incorporates the components outlined in
Attachment I of your letter as well as the results of a comprehensive round of ground water samples
taken in anticipation of the preparation of this document.

Notwithstanding our willingness to conduct the activities described therein, we find no basis in the
Administrative Order on Consent (AOC) for the EPA to require such a work plan. Therefore, the
preparation and submittal of the work plan is completely voluntary. Furthermore, we do not consider
the work being performed, nor the report to be generated, to be subject to the provisions of
Paragraph XVII (Delay in Performance/Stipulated Penalties) of the AOC.

We look forward to receiving your comments on the evaluation plan. Please give me a call if you have
any questions or desire additional information.

AsALIAENEWE As. TV LBANENS

Director, Environmental Affairs

cc: J. Michael Jarvis - Franklin Power Products

' Michael Sickles - IDEM
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Report of an Evaluation of the
On-Site Recovery System
Former Amphenol Facility, Franklin, Indiana
1.0 INTRODUCTION AND PURPOSE

This Report of an Evaluation of the On-Site Recovery System (ORS) at the Former Amphenol Facility in
Franklin, Indiana is prepared in conformance with the document On-Site Recovery System Evaluation
Workplan for the Former Amphenol Facility, Franklin, Indiana, dated November 1996, and approved by
US EPA Region V in a letter dated February 25, 1997 and received by Respondent Amphenol Corporation
on March 3, 1997. As specified in the Amphenol March 5, 1997 Request for Proposal for Implementation
of the ORS Work Plan, the work presented in this report represents an operational and hydraulic
assessment of the recovery system, including an analysis of system components and operation procedures
with the goal of maximizing contaminant recovery and drawdown of the potentiometric surface.
Specifically, this ORS report provides the following information:

A description of the project area.

¢ Installation information for four new piezometers and one new monitoring well, as specified in the
ORS Work Plan and U.S. EPA letters dated January 15, 1997 and February 25, 1997.

e A summary of ground water levels in the vicinity of the ORS.
e Updated potentiometric surface contour maps in the vicinity of the ORS.

* An analysis of ORS operations to date, based on monthly reports submitted to Amphenol by
EMCON (past system operator) and Handex (present system operator).

* An analysis of ORS operating ¢ I maintenance characteristics and capabilities, based on technical

information provided by Amphenol and Handex.

e Ananalysis of the present overall effectiveness of the ORS in achieving stated remediation goals.



e Recommendations for operational or hardware modifications to the system to facilitate and/or

complement the installation of Corrective Measures described in the Corrective Measures Study.
2.0 DESCRIPTION OF THE PROJECT AREA
2.1 LOCATION AND PHYSICAL SETTING

The former Amphenol facility covers an area of about 15 acres. It is located in part of the Northwest
Quarter of the Northwest Quarter of Section 13, T12N, R4E, on the northeastern side of Franklin, Indiana
(Figure 2.1) The property is bounded on the east by Hurricane Road, on the south by Hamilton Street, on
the north by an abandoned rail line, and on the west and northwest by a Farm Bureau Co-Op facility and
Arvin Industries, respectively. A Grimmer-Schmidt facility is located east of the site across Hurricane
Road. To the south, southeast and southwest, the land use is primarily residential. Approximately 6 acres
of the property is used by Franklin Power Products subsidiary companies for manufacturing purposes (see
next paragraph). The remainder of the property is leased for farming operations or maintained in grass.
The site is relatively flat with approximate elevations ranging between 730 and 735 feet above Mean Sea
Level (MSL).

The main structure on the site is a 46,000 square foot building formerly used in the manufacture and
distribution of electrical connectors. The building is now occupied by International Fuel Systems, Inc.,
which manufactures fuel injectors for diesel engines, and Marine Corporation of America, which assembles
marine diesel engines. Other buildings include a separate wastewater pretreatment building, now used for
engine testing, and a small single-bay garage, used for storage. The area surrounding the main building is

either paved parking area, driveway, Or grass. ...e property is unfenced.

Surface drainage from a large area north of the property enters a 72-inch storm sewer at an infall Jocated
on the Arvin property immediately adjacent to the northwest corner of the property. The location of this
storm sewer is shown on Sheet 1. The storm sewer lies along the western property boundary and receives
additional flow from a sewer opening on Farm Bureau property located about 450 feet south of the
northwest property comer. At the southwest property comer, the storm sewer turns east. Directly south of
the main production building, the sewer turns south again and extends to Hamilton Avenue. At Hamilton
Avenue, it again turns and runs east along the south property line. The storm sewer crosses under

Hamilton Avenue in the extreme southeast corner of the property, and discharges to Hurricane Creek at a



point approximately 1,200 feet southeast of the site. Hurricane Creek has a drainage area of about 15.6

square miles above the storm sewer outfall.

Surface drainage from the northern portion of the property enters a low, wide, natural swale that trends
northeast-southwest across the property. This swale appears to be internally drained, and the direction of
water flow is unknown. The southeastern portion of the property drains southeast to Hamilton Avenue and
Hurricane Road, thence into a storm sewer manhole located in the inside of the roadway where Hamilton

Avenue turns north into Hurricane Road.
2.2 GEOLOGIC SETTING

The area is located within the Tipton Till Plain physiographic unit, which is generally characterized by low
relief topography underlain by thick deposits of glacial drift. The surficial drift deposits are Wisconsinan
(Woodfordian) in age and consist primarily of loamy textured diamicts (glacial till) as well as stratified
sand and gravel deposits. In many places, older glacial drift deposits of pre-Wisconsinan age have been
identified.

Four lithostratigraphic units may be recognized in the upper portion of the glacial drift sequence. Previous
soil borings conducted during the period 1984 to 1985 suggest the site is underlain by a thin veneer of
weathered glacial till about five to eight feet thick (identified as Unit A in this report) which overlies a sand
or silty sand deposit (Unit B) which is saturated in the lower part. The bottom of this sand unit occurs at
712 to 715 feet MSL, or approximately 20 feet below ground surface. The sand overlies a hard, dense till
unit 23 to 26 feet in thickness (Unit C), which in turn overlies a second sand unit that is approximately
17 to 20 feet in thickness (Unit D). The bottom of the lower sand unit extends to a depth of about 60 feet
below ground surface. Both the lower part of Unit B and Unit D are saturated and yield groundwater.

Deeper drift deposits are known from only one boring (MW-13), but appear to consist primarily of till,
with thin stratified units occurring at depths of 114.5, 122 and 172 feet. The lowest “basal sand" unit
directly overlies shale bedrock. Bedrock beneath the property is the Devonian-Mississippian aged New
Albany Shale (Gray and others, 1987), encountered at a depth of 178.9 feet in boring MW-13.



2.3 HYDROGEOLOGY

Previous water level elevation data from site monitoring wells suggest a fairly uniform north to south
groundwater flow gradient within the upper sand and gravel unit. Data gathered by International
Technology Corporation (IT) on May 3, 1985 suggest that the 72-inch storm sewer flowing along the south
boundary of the property may act at least as a partial intercept for groundwater flow in the saturated
portion of Unit B. The water level in well IT-2, located south of the storm sewer, was reported to be over
1.2 feet higher than MW-12 located adjacent to, and north of the sewer. These levels suggest a local

reversal of the north to south hydraulic gradient in the storm sewer area.

Hydraulic conductivity of the upper sand unit (Unit B) was estimated by IT from six in situ "slug" tests
conducted in the old ATEC Associates (ATEC) monitoring wells (IT, 1985). Calculated values ranged
from 3.08 x 10 t0 9.51 x 10 cm/sec. Results may be biased low due to poor well construction, and/or

development.
3.0 PREVIOUS ON-SITE ENVIRONMENTAL INVESTIGATIONS AND RESPONSES

The September 1995 CMS report summarizes on-site CMS activities for the former Amphenol facility.
Sections 2.0 and 3.0 of that report summarize RFI activities and site activities prior to the RFI.

4.0 EXISTING RECOVERY SYSTEM

The On-Site Recovery System was initially installed as an interim corrective measure (ICM). This section
provides a description of the recovery system in its existing condition and describes operation and

maintenance activities conducted to ensure that recovery and containment of contaminants are maximized.
4.1 Purpose of the Recovery System

Based on the results of the RFI, and with the concurrence of U.S. EPA Region V, the respondents initiated
the des” 1 and implementation of the ORS in August 1994. The system was installed by Wehran EMCON
Northeast, Indianapolis, Indiana, and began operations the second week of February 1995. Presently, the
operation and maintenance (O&M) of the ORS is being performed by Handex, with offices in Indianapolis,
Indiana. The objectives of the ORS are to:



0

1. Withdraw VOC-containing ground water from the uppermost saturated unit (Unit B) and treat the

water by air stripping to nondetect levels.

2. Depress the potentiometric surface of Unit B to elevations below the invert of the nearby storm
sewer which at times intercepts VOC-containing Unit B ground water and conveys the water to

nearby Hurricane Creek.

3. Prevent the further migration of the ground water plume as well as provide localized off-site flow

reversal to capture VOC-containing ground water which may have crossed the facility boundary.
4.2 System Description

The recovery system consists of three four-inch recovery wells (RW-1, RW-2, and RW-3) equipped with 5-
foot lengths of slotted Schedule 40 PVC screens. The locations of the recovery wells are indicated on
Figures 6.2 and 6.3. RW-1 is 18.0 feet deep and the screen interval is from 11 to 16 feet below ground
surface (bgs). RW-2 is 21.5 feet deep and the screen interval is from 14 to 19 feet bgs. RW-3 is 23.5 feet
deep and the screen interval is from 16 to 21 feet bgs. The casing bottoms extend 2 to 3 feet into Unit C.

The associated boring logs and well completion diagrams are shown in Appendix A.

RW-1 presently contains a 3-inch diameter, 36-inch long, Gladiator™ controllerless submersible pneumatic
pump with a maximum pumping capacity of approximately 8 gallons per minute (gpm). This pump

automatically cycles as soon as the pump fill chamber fills with ground water.

RW-2 and RW-3 contain 3-inch diameter, 60-inch long bottom-filling pneumatic pumps manufactured by
Ejector Systems. The pumps are rated for a maximum capacity of approximately 10 gpm. The pumps fill
by gravity and are emptied by compressed air supplied to the fill chamber from an air compressor located
in the treatment building constructed for the system. The supply of pressurized air to pumps at RW-2 and
RW-3 is controlled by Ejector Systems Model S2 pump controllers located in the treatment building.
These regulate the filling and emptying cycle times and control the opening and closing of pump valves.
They are entirely pneumatic and use a bubbler type liquid level control to gage the height of water in the
well for proper opening and closing of valves. Pneumatic lines to the two pneumatic pumps are housed

within 4-inch PVC casings that extend below grade from the treatment building to the well heads.

All three ground water pumps are presently operated by a 7.5 horsepower ¢(hp) compressor. Ground water

extracted from the recovery wells is pumped to the treatment building via underground lines. Each influent



line passes through a pre-filter and flow meter before merging in a manifold that enters the top tray of a
three-tray low-profile air stripper with a rated hydraulic capacity of S0 gpm. The ground water then flows
by gravity to the bottom chamber (sump) of the air stripper. A 5 hp regenerative blower with a capacity of
400 cubic feet per minute (cfm) forces air upward from the bottom of the air stripper to establish a
counterflow with the downward-flowing water. Volatile organic compounds (VOCs) are removed from the
ground water by volatilization into the air stream. The treated ground water flows by gravity from the sump
through an underground line that conveys the ground water to a nearby sanitary sewer manhole. Air is
discharged through an 8-inch exhaust stack at the top of the air stripper.

If a system shutdown occurs, a telephone autodialler notifies operation and maintenance personnel of the
shutdown. System shutdown conditions include high or low blower pressure, or high liquid level in the air
stripper sump. The autodialler allows O&M personnel to promptly respond once a shutdown has occurred.

4.3 Present System Optimization

Present optimization of the system with regard to maximizing the removal of affected ground water is based

on achieving two objectives:

1. Maximizing pumping rates from the recovery wells; and

2. Minimizing system downtme.
These objectives are achieved by a combination of the design and maintenance features described below.

43, S S
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The controllerless pump installed at RW-1 cycles as soon as its fill chamber fills with ground water. This
means that the pump will pump at the rate that ground water enters the recovery well unless the rate of
inflow exceeds the pump capacity. The pumping rate will automatically adjust t0 accommodate increases
in the rate of ground water infiltration up to the rated pump capacity.

Pumping rates from RW-2 and RW-3 are maximized by adjusting the fill and empty times of the pumps at
the controller to ensure that the pump is cycling at the maximum frequency possible given the infiltration

rate of ground water into the recovery well.
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Recovery system downtime is minimized by conducting routine, scheduled preventive maintenance
inspections and maintenance procedures, and by assuring prompt response to shutdowns. System
inspections and maintenance activities are conducted on a biweekly schedule and include the following:

e Checking for water or air leaks in the system and repairing as necessary.

e Checking the oil level in the compressor.

e Releasing water condensate from the air compressor.

* Recording pressure, flow meter readings and treatment building temperature.

e Noting effluent clarity in the sanitary sewer manhole.
Other maintenance activities are conducted on monthly, quarterly, or annual maintenance schedules. Some
of these activities include:

e Replacing sediment filter cartridges.

e Checking the stripper trays and tubes for lime buildup and cleaning as necessary.

e Pulling recovery pumps and checking valve operation and line connections.

e Changing the oil in the air compressor.

e Checking valve wear, replacing filters, cleaning valves and springs and replacing cylinder bores as

necessary in the S-2 pump controllers.

These maintenance activities are conducted to minimize mechanical problems that could lead to system
shutdown and downtime for major repairs. The autodialler allows O&M personnel to promptly respond
once a shutdown has occurred, rather than waiting to discover the shutdown during the next maintenance

Vvisit.

The combination of scheduled preventive maintenance activities and expedited response to System

shutdowns ensures that remediation system downtime is minimized.



5.0 METHODS AND MATERIALS
5.1 Piezometer and Monitoring Well Installation

Four piezometers (P-3, P-4, P-5 and P-6) were installed for this ORS evaluation on the former Amphenol
property, and one additional monitoring well (MW-35) was installed south of Hamilton and immediately
west of Glendale Drive. The purpose of the piezometers was to provide additional information for
determiz 3 drawdown and ground water capture zones for the ORS. The purpose of the monitoring well
is to provide additional information on the downgradient edge of the plume boundary. Figures 6.2 and 6.3
show the locations of the new piezometers and monitoring well, plus the recovery wells and other

monitoring wells in the area affected by the ORS.

Completion diagrams are shown in Appendix A. All borings were advanced to the base of Unit B. The
piezometers and monitoring well were constructed of 2-inch threaded Schedule 40 PVC pipe. Screens
consist of 10-foot lengths of 0.010-inch slotted PVC pipe. The on-site piezometers were completed with
stick-up protective covers with locking caps. MW-35 was completed with a flush-mounted protective

cover and locking cap. The piezometers and monitoring well were developed by thorough surging.

Following installation, the piezometers and monitoring wells were surveyed to determine location, ground

elevation and top-of-casing (TOC) elevation.
5.2 Water Level Measurements

Two round of tapedown measurements were made of all on- and off-site monitoring wells and piezometers
and the three ORS recovery wells, the first on April 23, 1997 and the second on May 20-21, 1997. All
measurements were made from the top of the well casing to the water surface by means of a Sample Pro
6000 Water Level Meter. All recovery well pumps were operating on both dates. The tapedown data were
used to generate maps of the potentiometric surface using 0.25-foot elevation contours (Figures 6.2 and
6.3).



53 System Performance Evaluation

The purpose of the ORS system performance evaluation is to assess performance with respect to the
capabilities of its present components and configuration, and with respect to the ORS objectives listed in
Section 4.1 of this report. ORS information used for this evaluation included:

o The Former Amphenol Facility Interim Corrective Measure Operations & Maintenance
Manual (Amphenol Corporation, January 1996). This manual contains a general
description of the system and its components, detailed startup and shutdown procedures, a
maintenance schedule, a list of spare parts, a detailed summary of reporting requirements,
and specifications, operating information and maintenance information on individual

System components.

» Monthly reports submitted by the system operator to Amphenol. These contain
information on ground water level measurements, system operation and maintenance
activities, total pumpage by recovery well, and influent and effluent line sampling and
analysis. Problems encountered and corrective actions taken are discussed as appropriate,

and completed inspection forms and maintenance checkoff sheets are attached.

e Recovery system operational data and ground water hydraulic data. These were evaluated
to determine the effectiveness of the recovery pumps used in the existing recovery system.
Rated pump capacities were compared to actual pumping rates and available drawdowns
were compared to actual drawdowns to determine if the existing pump type and sizing is

appropriate to achieve maximum recovery and containment.
6.0 RESULTS

The effectiveness of the existing recovery system in ground water capture and plume withdrawal was
determined by evaluating the hydraulic capture zones of the recovery wells. Also evaluated were system
reliability and maintenance, the effectiveness of the air stripper in removing VOCs from ground water

during treatment, and changes in VOC concentrations in recovery wells over time.

The effectiveness of the recovery system in depressing the potentiometric surface of Unit B below the invert

elevation of the storm sewer was evaluated by direcly comparing water levels in monitoring wells,



piezometers, and recovery wells to the elevation of the storm sewer invert. The drawdown available to the

system at each recovery well was also evaluated.
6.1 ORS CAPTURE ZONES

Tapedown data for the ORS are shown in Table 6.1. These measurements were conducted by EMCON
and Handex, and by Earth Tech in support of this evaluation. Potentiometric surface contours at 0.25-foot
intervals are shown on Figures 6.2 and 6.3 for April 23, 1997 and May 20-21, 1997, respectively. The
potentiometric surface contours on both figures indicate that the existing ground water recovery System is
currently providing hydraulic capture at the downgradient edge of the plume between RW-1 and RW-2.
The contour maps also indicate that ground water capture has extended to IT-2 and MW-35, and that
ground water flow directions have reversed toward the recovéry wells. The ground water capture pattern
between RW-2 and RW-3 does not clearly indicate significant ground water capture. This may be due to
limited drawdown, the fact that the two recovery wells and piezometer are oriented in the direction of

ground water flow, and the presence of the storm sewer.

The contour maps are drawn to indicate depression of the potentiometric surface along the storm sewer
between MW-29 and MW-22. This depression was noted during preliminary evaluations of the data using
the Surfer™ contouring graphics program using a radial basis mapping function. The depression was
judged not to be an artifact of the spatial data array because it parallels the storm sewer in this area, and
the storm sewer trench is probably acting to some extent as a conduit in conveying ground water t0 RW-3.
If RW-3 is dewatering of the storm sewer trench in the vicinity of MW-28, then it is expected that ground
water flow would generally be easterly and toward RW-3 until ground water levels are below the sewer

invert.

It does not appear that the existing ORS is affecting ground water in the vicinity of IT-3. Since the May
20, 1997 ground water level is below the storm sewer invert elevation at the east manhole (Table 6.1),

infiltration of VOC-containing ground water into the storm sewer may not be occurring.

10
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6.2 POTENTIOMETRIC SURFA CE DEPRESSION

The water levels in site monitoring wells, piezometers, and recovery wells were compared to the elevations
of the storm sewer inverts to determine if the existing recovery system was effectively preventing
infiltration into the storm sewer. The storm sewer invert elevationss were determined based on surveyed
elevations of the inverts in three storm sewer manholes referred to as the north, south, and east manholes
(Table 6.2). The manhole locations are shown in Figures 6.2 and 6.3

Table 6.2 shows measured and estimated invert elevations relative to measured ground water levels
measured over the past 13 months. Storm sewer invert elevations were estimated by linear interpolation
between manholes. ...e invert elevations decrease in order from north to south to east, corresponding to the
flow direction in the storm sewer. As indicated in Table 6.2, the potentiometric surface is generally above
the storm sewer invert elevation. Although in One instance, the water level in RW-2 was below the adjacent
storm sewer invert (September 12, 1996), the average water level at every ground water monitoring
location was higher than the storm sewer invert elevation adjacent to the monitoring location. The seasonal
high water level ranged from 1.04 to 2.40 feet above the storm sewer invert at the various monitoring

locations.
6.3 RECOVERY WELL YIELDS

The expected well yields were evaluated by analyzing the results from pumping tests at RW-2 conducted in
October 1994 by EMCON during ORS installation. The hydraulic parameters calculated from those pump
test results, as well as RFI pump test results were used in the design of the existing recovery system. The
test consisted of pumping ground water from recovery well RW-2 at a flow rate ranging from 4.0 to 4.4
gpm for the duration of the test. Water level data loggers in monitoring wells MW-12 and IT-2 were used
evaluate the aquifer response to pumping. Results from the pumping test indicated an average
transmissivity of 10,570 gallons per day per foot (gpd/ft), a hydraulic conductivity of 2,069 gpd/ft* and an

average storage coefficient of 0.12.

The pump test results were used to calculate a characteristic curve for recovery well RW-2 using the
Dupuit-Forchheimer equation for radial flow in an unconfined aquifer. The characteristic curve indicates
the expected drawdown as a function of the pumping rate from the recovery well. The Dupuit-Forchheimer

equation contains several assumptions that may not be valid based on specific site conditions, but the
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results give a approximation of yields that can be expected. The calculated characteristic curve is provided

in Figure 6.4 The associated calculations, along with a sensitivity analysis, is provided in Appendix C.

The characteristic curve indicates that pumping rates from 10 to 13 gpm are required at this well to sustain
a drawdown of 2 to 3 feet The sensitivity analysis does indicate that variations in the hydraulic
conductivity can have a significant affect on these values. In accordance with the Dupuit-Forchheimer
equation, the flow rate is directly proportional to the hydraulic conductivity. Therefore, a 50 percent
decrease in the hydraulic conductivity reduces the pumping rate required to sustain a specific drawdown by

50 percent.

From the cumulative pumpage data provided in the monthly Handex reports, it appears that RW-1
averaged 1.5 gpm between August 4, 1995 (when a new flow baseline was set for the system) and March
28, 1997. For the period between August 4, 1995 and January 3, 1997 (there was a flowmeter malfunction
in later readings), RW-2 averaged 2.0 gpm. For RW-3 during the period between August 4, 1995 and
February 21, 1997 (there was a flowmeter malfunction in later readings), the average flow was 2.8 gpm.

6.4 ORS RELIABILITY AND MAINTENANCE

The EMCON and Handex monthly reports and field inspection forms were reviewed for the period June 19,
1995 through May 22, 1997. According to these sources, there were twenty instances when there was a
total or partial system shutdown during this period. Two of these instances (EMCON, 10/6/95 and
1/15/96) were not explained in the reports. For the remaining eighteen instances, the following

explanations for shutdown were given in the reports:

e Blocked system discharge (lime buildup; freezing) 5 instances
e  Air leaks (compressor, regulator, lines) 3 instances
e Pneumatic controller malfunction 3 instances
e Circuit breaker trip, power outage 3 instances
e Compressor malfunction 2 instances
e Pump empty/fill timing cycle 1 instance
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e Frozen influent lines 1 instance

It should be noted that nine instances of shutdown were related to pneumatic malfunctions (air leaks,

controller malfunction, compressor malfunction and time cycles).

An autodialler was installed in at the building in June 1966 when Handex began operating the system. The
autodialler was intended to call the Handex Indianapolis office in the event of high or low pressure is
detected in the air stripper, or power is lost. The autodialler signaled a shutdown due to blockage of the
discharge pipe to the POTW on November 15, 1996, December 30, 1996 and January 3, 1997. Where
other instances of line blockage were noted in the field reports, it was not indicated that the alarm had

sounded. Nor was there an alarm for other types of system shutdown.

On May 1, 1996 the pump and discharge hose in RW-1 was replaced with the Gladiator™ controllerless
pump now in operation. The replacement was intended to avoid persistent performance and shutdown

problems associated with moisture buildup in the RW-1 controller.

On February 7, 1997, Handex found that the 4-inch “P” trap installed in the ORS effluent line between the
stripper and the POTW outfall had been reduced to an inside diameter of 2 inches by lime buildup. The

trap was removed and replaced with a removable trap that can be removed and cleaned monthly.

On March 14, 1997, the controller was replaced at RW-2, and on April 11, 1997, the controller was

replaced at RW-3. Both had experienced recent shutdowns because of controller malfunctions.
6.5 INFLUENT AND EFFLUENT WATER QUALITY

Table 6.3 summarizes influent and effluent water quality for VOCs throughout the life of the ORS. Eight
rounds of ground water sampling have been performed at the three recovery wells between May 3, 1995

aﬁd May 7, 1997, and seven rounds of system effluent samples.

Six VOC compounds were detected in the recovery well samples during this period: 1,1-dichloroethane
(DCA), 1,1-dichloroethene (DCE), cis-1,2-dichloroethene, tetrachloroethene (PCE), 1,1,-trichloroethane
(TCA) and wichloroethene (TCE). The values are combined in Table 6.3 to provide an estimate of Total
VOCs passing through the system. While Total VOC concentration has fluctuated over the reporting
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period, there has been a general decline from a level of 11,300 ug/L in May 1995 to a level of 4,889 ug/L
in May 1997,

For all sampling periods, VOC levels have been below detection limits in the ORS effluent.
6.6 EXISTING ORS DESIGN ANALYSIS

The recovery well completion diagrams were compared to the measured water levels to determine the
average water depth in each recovery well. The average water depth ranged from 4.9 feet in RW-1 to 8.6
feet in RW-3, as indicated in Table 6.4. The available drawdown in each recovery well in also indicated in
Table 6.4. The available drawdown is used ] ein to mean the maximum drawdown achievable with the
existing well construction and the existing recovery pumps. The available drawdown ranges from a low of
0.4 feet in RW-1 to 2.6 feet in RW-3.

7.0 ORS EVALUATION AND RECOMMENDATIONS

In this section, the ORS is evaluated with respect to satisfying the system objectives set forth in Section

4.1. Specific recommendations are provided to enhance system effectiveness.
7.1 WITHDRAWAL AND TREATME. . . OF VOC-CONTAMINATED GROUND WATER

Based on analytical results shown in Table 6.3, all VOCs are being removed from contaminated ground
water passing through the ORS to levels below the analytical detection limit (<5 ug/L). There are no
instances in which the ORS effluent contained any measurable VOCs. Although Total VOC concentrations
have fluctuated in the ground water over the life of the system, VOC levels appear in general to be

decreasing in ground water.

7.2 ORS CAPTURE ZONES

TN

Plume Cap!

Potentiometric surface contours shown in Figures 6.2 and 6.3 indicate that during the period of evaluation,
the ORS is providing capture of ground water at the downgradient edge of the plume, between RW-1 and
RW-2. The capture pattern between RW-2 and RW-3 does not indicate significant ground water capture,
although the ground water would continue to flow toward RW-1 and RW-2. As shown in Figures 6.2 and
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6.3, there is flow reversal at IT-2 and MW-35 along the south edge of the plume. There appears to be
dewatering of the storm sewer trench upgradient of RW-3, and if so, there could be temporary and limited
capture of ground water in the vicinity of MW-27, MW-28 and MW-29. However ground water may also
be flowing beneath the storm sewer, and any further capture could cease once ground water levels are
below the sewer invert. Thus, the present system may not provide reliable capture of ground water in the
MW-27/MW-29 area.

7.2.2 Poter” : 7 fac Tzp

As shown in Table 6.2, the ORS has not reliably lowered the potentiometric surface below the storm sewer
invert. The potentiometric surface must be lowered an additional 1.04 to 2.40 feet to prevent continued

infiltration of ground water into the storm sewer.
7.3 RECOVERY WELL YIELDS AND AVAILABLE DRAWDOWN

731 D

As shown in Figure 6.4, the characteristic curve for drawdown vs. pumping rate at RW-2 indicates that
pumping rates from 10 to 13 ; n are needed to sustain a drawdown of 2 to 3 feet at this location.
Cumulative pumpage data indicate average pumping rates of 1.5 gpm for RW-1, 2.0 gpm for RW-2 and
2.8 gpm for RW-3 since August 4, 1995. Assuming that the data for RW-2 are generally applicable to the
other recovery wells, the pumping rates achieved to date are not adequate to achieve the draw down needed

to maintain capture zones and Jower the potentiometric surface below the storm sewer inverts.

7.3.2 Svstem Reliability

System shutdowns will limit the ability of the ORS to maintain adequate pumping rates. The most frequent
single cause of system shutdown identified (S instances) was a blocked system discharge line, mainly the
result of lime buildup. Handex has replaced the discharge line “P” trap with a removable trap which can

be cleaned monthly, thereby reducing the potential for discharge line blockage to shut down the system.

In general, the majority of the system shutdowns were related to air leaks and malfunctioning pneumatic

parts (pump controllers, compressor), and switching to more reliable pumps and controls should reduce
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system downtime. The changes should also make the autodialler more effective in signaling system

malfunctions.
227 77T T Cqwn

As shown in Table 6.4, the existing recovery well and pneumatic pump configurations limit the drawdown
available to the system. ...e pumps operate by using pressurized air to force water out of the pump fill
chamber and depend on gravity flow for ground water to fill the pump before it can cycle again. The
pumps must be fully submerged for ground water to fill the pump chamber. At RW-1, Table 6.2 indicates
that 1.69 feet of dewatering is required at that location to lower the potentiometric surface below the storm
sewer invert, but only 0.4 feet of additional drawdown is presently available. At RW-2, 1.61 feet of
additional drawdown is needed, but only 0.7 feet is available. 'AT RW-3, 1.74 feet of additional drawdown
is needed and 2.6 feet are available, so if higher pumping rates could be sustained at W-3, the system could

successfully lower the potentiometric surface below the storm sewer invert.

The lim ion in drawdown is further demonstrated by a comparison of the rated pump capacities to the
actual pumping rates. The pumps are rated for flows up to 8 and 10 gpm. However, a review of the actual
ground water recovery rates indicates individual well recovery rates averaging 1.5 to 2.8 gpm. The
difference is primarily caused by the limited submergence of the pumps and the corresponding limited
available drawdown. Shutdowns occasioned by malfunctions of pneumatic components and controls will
worsen the situation, but the system cannot achieve the overall drawdown needed even if it operates without
malfunction. Switching to shorter pumps will greatly increase the drawdown available at each recovery

well
7.4 RECOMMENDATIONS
7.4 ™---—mended Changes to ™ *~*1g System

The above comparisons indicate the major limitations of the present system in achieving further depression

of the potentiometric surface and increasing capture zones:

¢ Present maximum recovery well pumping rates are 8 to 10 gpm, and pumps should have a

sustained rate of 10 to 13 gpm.

16



» System shutdowns are often the result of malfunctioning pneumatic components.

e The length of the pneumatic pumps account for the majority of the submerged well depth

and limits available drawdown.

The replacement of the existing pumps with other submersible pneumatic pumps would not be expected to
significantly change achievable recovery rates and drawdown. Pneumatic pumps are commonly used in
ground water recovery systems and are appropriate for many sites, but do not offer the specific
performance characteristics required to meet the ORS objectives at this site. It is recommended that the
pneumatic recovery system be replaced with a system using electric submersible pumps. The latter are
available with the necessary pumping capacity in configurations that can operate in as little as 26 inches of
water. The pumps must be carefully selected to ensure that the pump size and capabilities match the
ground water recharge rates in each recovery well. This will ensure that the pumps cycle correctly and

motor life is not compromised, and ensure that influent ground water matches the stripper capacity.

The existing treatment building should have sufficient room for the electric recovery system since the 7.5
hp compressor would no longer be present. The additional system electrical requirements may require an
upgrade of the existing electrical system; however there are already electrical conduits installed between the
building and each well head to accommodate electric lines. While the existing stripper unit has a rated
hydraulic capacity of 50 gpm, any significant increase in flow to the unit should be accompanied by an
evaluation of treatment capacity. Likewise, if an additional recovery well is installed (see next section) the

capacity of the stripper system should be assessed.

It was noted in Section 6.4 that the autodialler is not responding to all cases of system shutdown. If the
pneumatic system is replaced by an electric system, then many of the past causes of system shutdown will
be eliminated. Since the “P” trap which caused system shutdown due to lime blockage is being cleaned
monthly, this should eliminate the other major cause of system shutdown. However, the autodialler system
should be checked to ensure that it is reliably sounding an alarm in the event of a power outage, or high or

low pressure at the stripper, and replaced or repaired as needed.

-~

o ™ wcommended Additions to Existing System

The existing recovery system may not provide adequate capture of ground water in the vicinity of MW-27,
MW-28 and MW-29. Therefore, it is recommended that a fourth recovery well be installed west of MW-
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28 along the property line. This will recover the contaminated ground water in this area and lower the
potentiometric surface below the storm sewer invert. As before, a pump test of the new recovery well is
recommended to assist in selecting the correct pump size, and to provide information to evaluate the
capacity of the existing air stripper to treat the additional flow. The existing treatment building should
have room to accommodate the new well lines, and there is a 4-inch PVC pipe and electric conduit stubbed
into the floor at the northwest corner of the building to provide for a fourth recovery well.

The compatibility of the ORS with other potential corrective measures, specifically soil vapor extraction
(SVE) and air sparging is considered here since the technologies were proposed in the CMS report for use
in two of the corrective measure Alternatives (Alternative 3 and Alternative 5). In SVE, air is withdrawn
from subsurface soils through extraction wells operated under a vacuum. Air may be allowed to flow
naturally downward to the subsurface from the soil surface, or it may be supplied by air injection wells to
enhance system performance. Volatile organic compounds in the soils vaporize and the vapor-laden air is
extracted and treated as necessary. This method is often used to remove VOCs located in unsaturated soils
above the water table, which may act as sources for ground water. SVE is not generally applicable to

saturated soils; in these instances, soil dewatering is necessary to maximize SVE effectiveness.

Air sparging is typically used to reduce VOC levels in ground water. Air is injected into ground water by
wells that have screened intervals below the water table. Volatile compounds in the ground water vaporize
and are transferred to the sparge air, and this air is recovered in SVE wells and treated as necessary. To
maximize the effectiveness of air sparging, air should be injected throughout the entire vertical distance of

the saturated zone.

By comparison, the ORS relies on maximum drawdown to create an effective capture zone, to recover and
treat VOC-containing ground water and to lower the potentiometric surface below the invert of the storm
sewer. There is, therefore, the potential for incompatibility between the ORS and the use of air sparging in
the same area, in that maximizing the performance of one system will minimize the performance of the
other. In that a principal goal of the corrective measures in place (and proposed) is the prevention of
further VOC migration from the site, ground recovery must be a priority consideration. Focused SVE, and
air sparging, if required, may continue to have some applicability in areas where VOC-containing soils are

present.
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Figure 6.4 Calculated Characteristic Curve of Recovery Well RW-2
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Table 6.2 WATER LEVELS RELATIVE TO STORM SEWER INVERT ELEVATION

Observation

Adjacent Storm
Sewer Invert

Water Levels (a) (feet msl)

Location Elevation Seasonal Low
(foot msl)

nortn manhole 119.72 NA 7
south manhole 719.16 NA

east manhole 718.01 NA
MW-29 720.43 720.46
MW-22 719.72 720.49
RW-3 719.72 719.79

P-4 (c) 719.48 NA
MW-12 719.07 719.79
RW-2 718.99 718.80

P-3 (c) 718.75 NA
RW-1 718.55 718.47
MW-30 718.50 7ta92a

Average

NA

NA

NA
721.31
721.14
720.61
720.52
720.40
719.83
719.87
719.74
719.94

Additional
Dewatering
Seasonal High || Required (b)
(feet)
3 NA NA
NA NA
NA NA
722.6 2.17
72212 2.40
721.46 1.74
NA 1.04
721.31 2.24
720.60 1.61
NA 1.12
720.24 1.69
720.74 2.24

(a) Based on monitoring interval from April 1996 to May 1997
(b) Seasonal high water level minus storm sewer invert elevation
(c) Piezometers P-3 and P-4 were installed for thois evaluation. No seasonal data are available.






Table 6.4 Available Drawdown in Existing Recovery Wells

Recovery Well Elevations (feet)

RW-1 RW-2 | RW-3
Ground Surface Elevation
{from survey of manhole rim) 732.86 733.92 735.21
Top of Casing Elevation (from survey) 730.97 732.05 733.19
Bottom of Well Elevation
{(based on ground surface elev. - well depth 714.86 713.12 712.01

from EMCON completion diagram)

Screened Interval

{based on ground surface elev. - screened 716.86 - 721.86 71492 -719.92 714.21-719.21
interval depth from EMCON completion diagram)

Average Water Level .
(based on water level measurements conducted 719.74 719.83 720.61
between 4/12/96 and 5/20/97)

Average Water Depth in Well

{average water jevel - bottom of well elevation) 4.9 6.7 8.6
Pump Length 3.0 5.0 5.0
Minimum Recommended Pump Submergence 1.0 0.5 0.5
Minimum Recommended Distance Between Pump 0.5 0.5 0.5

and Bottom of Well
Required Water Depth for Pump Operation 4.5 6.0 6.0

{sum of previous three entries)

Available Drawdown (average waler depth - 0.4 0.7 2.6

required water depth for pump operation)




























‘ Well Characteristic Curve Calculations

Based on EMCON pump test results

Dupuit-Forchheimer Equation for radial flow in an unconfined aquifer:
Q = PI"K*(H"2-h"2)/(In(R/1))

l Assumptions:

K={1) 2,069 gpd/fi2 Sensitivity Analysis:
R=(1) 195 ft
1 (2) 0.1667 ft Ki= 1000 gpd/ftr2
H=(3) 5.0 ft K2 = 3000 gpdAtn2
for K Flow Rate
Drawdown Head Flow Rate for Ki for K2
s (feet) h (feet)  Q(gpm)
0 5 0.00 0.00 0.00
0.1 49 0.63 0.31 0.92
0.2 4.8 1.25 0.61 1.82
0.3 47 1.86 0.90 2.70
04 4.6 2.45 1.19 3.56
0.5 45 3.03 1.47 4.40
0.6 44 3.60 1.74 523
l. 0.7 4.3 416 2.01 6.03
0.8 42 470 2.27 6.82
0.9 4.1 523 253 7.59
l 1 4 5.75 2.78 8.34
1.1 3.9 6.26 3.02 9.07
1.2 3.8 6.75 3.26 9.78
1.3 3.7 7.23 3.49 10.48
l 14 3.6 7.69 3.72 11.15
1.5 3.5 8.15 3.94 11.81
1.6 3.4 8.59 4.15 12.45
| 1.7 3.3 9.02 436 1307
1.8 3.2 9.43 4.56 13.67
1.9 3.1 9.83 475 14.26
l 2 3 10.22 4.94 14.82
2.1 29 10.60 5.12 15.37
2.2 2.8 10.96 5.30 15.90
l 2.3 27 1132 547  16.41
24 2.6 11.65 5.63 16.90
2.5 2.5 11.98 5.79 17.37
l 2.6 24 12.29 5.94 17.82
2.7 2.3 12.59 6.09 18.26
2.8 2.2 12.88 6.23 18.68
29 2.1 13.16 6.36 19.08
l 3 2 13.42 6.49 19.46
Notes: (1) - derived from EMCON pump test
’. (2) - radius of recovery well
l (3) - average saturated thickness prior to pumping





